AD®A110 %18  NAVAL HEALTH RESEARCH CENTER SAN DIEGO CA
IMPLEMENTATION OF A PROTOTYPE REGISTRATION AND ADNXNXSTRATIVE SO-ETC(U)
OCT 81 W M PUGHe D D BECK

UNCLASSIFIED NAVHLTHRSCHC=81~30




e

———
.
emm———
e ——
—t—
—

2

e ———

S
N
i
=
~N
(3.]

FFFEEEE
==
MN
~N

LES
EEE
=

= [

P "mb

E

Frr
r

s s

MICROCOPY RESOLUT!ON. TEST CHART




e

i N g S o o N MR RN AN

e+ o = . = o it e

TG

- cemt— -

€ m

- IMPLEMENTATION OF A PROTOTYPE REGISTRATION
AND ADMINISTRATIVE SYSTEM FOR FIELD USE |

W. M. PUGH
D. D. BECK

MA11041F

REPORT NO. 81-30

DTIC
B ELECTE
FEB3 W82

D
NAVAL HEALTH RESEARCH CENTER

P. 0. BOX 85122
SAN DIEGO, CALIFORNIA 92138

e m X amdeae

NAVAL NEDICAL RESEARCH AND DEVELOPMENT COMMAND
SETHESDA, MARYLAND .

AISTRIBUTION STATEMEING 5



e it S

i 3
Implementation of a Prototype Registration and ;
Administrative Syst’en for Field Use
Assossion Por
—
| NTIS GRAAY
DTIC TAB O
Unannounced O
Justification _ _
: By
¥ Distribution/
Availability Codes William M. Pugh*
, B lAvail and/or Donald D. Beck¥*
. [Pist Special |
{

pTic Naval Health Research Center !

coPY h‘

INSPECTED P.0. Box 85122 ;
L3

San Diego, California 92138

e

Report Number 81-30, supported by Naval Medical Research and Development Command, Bethesda, Mary-
land, Department of the Navy, under research Work Unit MF58.524.023-2022. The views presented in

this paper are those of the authors. No endorsement by the Department of the Navy has been given
nor should be inferred.

*Health Care Systems Department D I l<

‘ **ADP Services ELECTE
FEB3 198

D

,§ ON STATEMENT A
: Approved for public release;
Diy!r_ibution Unlimited




e

A prototype medicsl wonjtoring system for collecting and storing dispemsary dete hes beem de-
signed and is being developed as one componeut of an aversll occupstional Weslth informetion systes.
In addition to being & component im the larger system, this medical momitoring system cam oparste
as an independent medical surveillance systom in U.5. Navy dispensaries. Im this system, medical
informstion is imitislly gatheved on a patient eucounter form designed to obtsim all the data re-
quired in routine dispensary reports (e.g., Medical Services and Outpstient Morbidity Report amd
the Report of Occupationsl Health Services). The implementation of this system will be besed om
the Computer Stored Ambulatory Record System (COSTAR) developed at Massachusetts Gemeral Hospital.
By sugmenting COSTAR to accommodate the emvirommentsl surveillance requirementa of occupatiomal
bealth, the physician will be informed of the patient’s workplace exposures, and the tests and medi-
cal procedures sppropriate for those exposures. Automation of these data will (a) facilitate the
performance of routine functions, such as periodic physical exapinations, (b) aid in the compila-
tion of management reports and (c) provide a resesrch capability through the compilation of infor-
mation from multiple collection sites.
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Before the medical record system being developed by the Naval Health Research Center
(NHRC) to carry out registration and administrative functions can be adequately described,
it is necessary to cover some of the background behind the system's development. First,
one should be aware that this medical record system is being developed as a component of an
overall occupational health information system. Following the enactment of the Occupational
Safety and Health Act (Public Law 91-596) all employers, including the U.S. Navy,were re-
quired to provide safe and healthful working conditions for their employees. Responding to
this directive, a program was initiated at NHRC to develop an occupational health information ;
system that could fulfill the resultant recordkeeping requirements and perform other occupa-

tional health functions.

System Objectives and Design

Occupational Health

As Shindell and Goldberg (1) point out, the primary objective of an occupational health :
surveillance system is the identification of changes in health status that result from the
type of work performed. To meet this goal they suggest that such a system requires that a
base health status measure be made for each worker, that each worker's exposures be docu-
mented, and that analyses be conducted to assess health status changes that occur during an
individual's employment. Therefore, it was concluded that the design and development of
the proposed system should focus upon the medical certification process. Performance of this
function requires that each person be identified, his exact work location be determined, the
hazards in that area be surveyed, and that medical examinations corresponding to the em—
ployee’s environmental exposures be conducted. Thus, information must be obtained from per-
sonnel files, dispensary encounters, and the industrial hygienists who survey the enviromment.
R Because the a2bove information comes from such disparate sources, it has been concluded that
r a distributed data base configuration would be the best approach to take in developing the
- overall system. That is, separate subsystems would be used to capture and store the person-

nel, medical, and environmental data. When necessary these three files could be accessed
to perform the medical certification function or any other process consistent with occupa- 1

tional health management.

The advantage of the distributed configuration, then, is that the autonomy of the dis-
pensary, the personnel department, and the industrial hygienists is maintained, insuring
the privacy and security of their separate files. In addition, the separate subsystems can

be designed to serve the needs of the individual users.

Medical Records |
The medical record system being developed by NHRC is designed to gather and store in~
formation for the Navy's occupational health program and to perform administrative functions.
3| To satisfy the occupational health requirements, a record of each individual working with
' hazardous materials or exposed to a hazardous substance must be maintained. Administrative
needs further require a record of every dispensary visit. With complete sick call visit 1
data it is possible to have the system generate the required Medical Services and Outpatient ]

Morbidity Report (NAVMED 6300/1) used by Navy dispensaries to document on a monthly basis

their patient load, adjunct services provided, individual clinic/service load, and types of
illnesses and injuries treated. Additionally, it would be possible to generate all the

e medical information needed for the biannual completion of the Report of Occupational Health
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Services (NAVMED 6260/1). To meet the requirements of the occupational health program as
well as the dispensaries' administrative needs, the basic medical record system must capture
data upon each dispensary visit. This procedure would enable the system to generate the
required reports automatically. In addition, the information required for occupational
health would exist as a subset of the entire data set.

Once these basic system requirements were laid out, the next step was to develop a pa-
tient encounter form. This form, shown in Figure 1, consists of a single page. On the
initial portion of the encounter form the patient provides some demographic data, informa-
tion that uniquely identifies him or her, and data that indicates where the individual works.
The remaining portions of the form are zompleted by the health care provider (e.g., physi-
cian, nurse, or corpsman) and consist primarily of information needed to complete the Navy
reports cited above.

In order to demonstrate the utility of this encounter form, a supply was given to a
dispensary serving a Naval Air Rework Facility (NARF). After these forms were in use for
one week the completed forms were coded for keypunching. The resulting cards were loaded
onto a computer disk, then processed using software specially developed to generate the
Morbidity Report and the Report of Occupational Health Services. It is important to real-
ize that the above system is not what we plan to implement as the Navy medical recordkeep-
ing system; in fact it is not even the prototype system. It is only a demonstration project
that allowed dispensary personnel to see how reports could be generated from the proposed
encounter form and to help NHRC personnel identify any problems with the form.

Once the forms were processed, some minor admustments were made. For example, addi-
tional categories were needed to discriminate flight physicals from other physicals and
x-rays for tuberculosis from other x-rays. Dispensary personnel, however, found the en-
counter form very satisfactory and requested an additional supply so that data could be
collected on an ongoing basis., It is interesting to note that the request for additional
forms was not contingent upon a commitment to process the data with the computer. Rather,
the content and organization of the patient encounter form facilitated manual derivation

of the statistics required by the Navy reports.

System Development

Single Site

After the patient encounter form was developed, attention was focused on methods for
capturing, storing, and processing the data. Clearly, automated procedures are required
in order to have actual exposure data available during the periodic examination of indi-
viduals working in hazardous areas. Rather than attempting to develop such a system
from "scratch,” however, a review of existing systems was conducted to determine if a
suitable system was available. Of the systems reviewed, only one--the Computerized Occu-
pational Health/Environment Surveillance System developed by the Diamond Shamrock Cor-
poration--integrated both the medical and environmental functions into a single system.
However, the medical recordkeeping and report generation functions were considered to
be too weak to meet the needs of a Navy dispensary. A system that did appear to have the
required depth was the Computer Stored Ambulatory Record System (COSTAR) developed at
Massachusetts General Hospital (2). COSTAR is a software package written in the MUMPS
programming language which provides powerful capabilities designed specifically for
medical records maintenance. COSTAR is designed as a modular system capable of carrying

out a variety of functions including patient registration; appointment scheduling; entry,




FATIENT INFORMATION (T0 K FILLED 1N BY PATIENT)

Todzy's Dote _— — T __
TFoninT “Bay Yrar TR & Ty

Nome

———pe — e —— — — —
b socisl Wecuescy Nemder __
™
. Civilian Navy Hariny Jependent Other Capeenfy)
VISIT TYRE  (Check any That apply)
U lndesy 10, Qther Comprehensive Physical .
A Wew Cameo.. acsupational or .., 1 okge
v nerssimen [ Joceupationai or ... [_] noncoccupational A Retraction W (.
1 itjga: B Refraction WML ... . D
A NewCons L accupationsl or .. [ non-ceupationsl €. Spectacive Ordated:
1 presomployment Pyeicat .. P
S faedic Punsl tor 2. Sight Screcning .3
tored Bccupation . P
£, Tonowoery ......... |
S, Meturs from $ick Leave Evalustion . I
F. Plano Spectocies Tapued ... ..
*  Food Wamelgr Tveluation .. D
. Corrective Prote -
7. Pitaess fer Duty Evatuation . N tacles Provided .
. Disawility Retiyomng Yvsiuation .. . J D
9. plight Physical - .. . e . Ll D (]
7 SEISES, and SOPIONS
(Circla Codw nusber far 8Ll conditicns constdersd during each encounter)
1 aMentnal patn 21 choleey 33 Herpew 8implex ” eletn, ateep.
2 Abraston 2 Conjuactivicis 3 Herses stwp, type 2 RN
3 Abscwes 19 Contuston 5 81 freumonts
4 acne aveasion 1S 8 Prostaticin
3 Alcoroliem 37 Uypartension 83 Punceure wound
s Atlersy 32 Cyets S8 Myperthyroidiss ® Rash, non-apecitic
7 Asencrrnes 33 Depranston 39 Hypothyrotdtas ¥ Scadten
¥ Anenta W Dermavitis 60 Hyposiycents 8 Scoltosts
$ Angina pectorte » mellitis "ot fetegn
10 antual Bive 36 Diaper raeh 62 Infactious mone. B Sinustcis
1 anxtety 37 Diarrvea 43 tnfluenza » sprate
12 Archricts, osteo. W Praems 6 tnaect hicelering o1 stratn
13 arthescts, cheun. » 6% Intestinal parasites sl syphtise
ASMD, w0 A8 Irrir. bowel ayndrome | 92 Tendomstia
13 Asttes 41 Fever (rue) 87 Kidney diseane M Tines
16 Sack patn A2 Pibrocyattc hr. dis, | A8 Laceratton s Tomalllitts
17 Bresst nedules &) Torasan body 6 Larynsttia 9% Tubstculonts
10 Bronchiets 44 Fraceurs 10 o Uratheitie
19 b 45 Gastrizie n (LN RN
10 turetzte 46 Cesteoenterttts n L] t.
1 Cetlultete +7 Gonorenea 7 Neurstie " vagtnicts
1 Ceruatnosts 40 Mesdache % obestty 100 vertigo
23 Corviettin 4% Hearing laes 73 Otitis externs 101 viral {llnese
2 Chest patn 30 Mesrt murmur 76 Otitis sedia 102 Voaiting
3 cnr. 3t Remarrhotds " Pedten. 107 Werce, veneresl
6 Chichen pox 32 Wepstitte, tnf. virai| 78 Pravynginis 104 warts

==Lss this upace ta entar eny dlagnoses not 1isted stove--

ADJUNCT SINVIObS PROVIDEE

Vimen all tLat apply)

L Xeasty) [humber .
A e [ 1o Kediulek i heettn Patodonimtey
1ots B A Mohiiat s Dintal E-rey Fiesonmrt H *

U

© Gthre Lhest

[

ther than Lhest

0

2 Poimanary Fumition Toar

X

. Meugologacal Eaams

cath Semple

0

U Sedy toust or Sean

Uother

7 other Biological Nenitoring 11 Audiamtrsc Test AL initeal

Copecity), B followup
#. Tubcrculin Tusting 1 oEc
A Read 1. Prarmacy Umit(s) (Sumber 1

B Reactive A Specily medications prescribed

L. Lonvector

Irdusteial Rediograpiers { )

0. Munrcactive 1S, lemunizationste) (Mumber )

b Placed on INK

0 0oooooU

F. Reaction to 1NN

0000000 J o

9 far Protcctive Bevioey

LAUSATIVE AGEWTS TOR OLLUTATIONAL MEDICAL LOWDITIONS

(Checn of applicabl.)
1 Enposur to SMin ITritant o S aitimer 3 lohalstion Mesard

A Solvent

>

vrgents Vaper .

5 pctroliue Product [T

¢ kpory or Organe. € Fume or wisr
©. Acid or Alksti tuat

L Enplosive of Pyrotiitay

Oaygen Bepletion

F Mohanical or Prysical Agent .

-

Other Capu.atyl

0ooooon

& Oeher fapreidy)

000000

& Other Octubational Hincsscs

. Phy
1. Physical agents X searty

A toniaimg Radiativn

5. Sowignising Aadiatise

C oMaie .
D. Thermal Styess

L Other {apecity}.

00000

INITIAL DISPOSITION

1. Crange of Job .........

3. Auher (apectiv) ..

Figure 1.

Patient

Uhech 1 service v being provided

1. Dtagnouts, Lrestmant, etc. by any of the followiag tlintcs

1 taergency Sose

1. General Practice

4 Phyascal Therapy

3 Peychuatey

1. Provider signature:

Encounter Form




storage, and display of medical data; automatic billing; management reporting; and a built-in
maintenance function which allows the system to be tailored to the specific needs of each site
(3). Depending upon the functions desired and unique site characteristics, between 1200 and 1700
program modules are generally required.

Considering the relative complexity of COSTAR as opposed to environmental surveillance systems
such as those developed by the Michigan Division of Dow Chemical U.S.A. (4), Owens—Corning Fiber-
glass Corporation (5), and the Plastics Business Operations of the General Electric Company (6),
it was concluded that the most effective strategy would be to use COSTAR as the primary implementa-
tion schema with modules for envirommental surveillance to be developed as modifications to COSTAR.
Clearly, when the COSTAR based system is fully operational, more functions will be performed than
the generation of two administrative reports. It is expected that a detailed medical record will
be compiled and stored for each person served by the dispensary. These records will be initiated
through a pre-registration procedure for individuals identified through the personmel information
as working in a hazardous area. For individuals not previously encountered, additional records
will be created upon their first dispensary visit. Thereafter, a new encounter form will be
issued to the patient upon each dispensary visit. If the visit was previously scheduled, a report
can be generated from the medical history file to indicate pertinent facts about the patient's
medical history. In addition, because this prototype medical record system will be functioning
as a component of a prototype occupational health information system, this report will provide a
list of the hazardous substances to which the patient has been exposed. During the examination,
then, the physician will have a report on the patient's medical history and environmental exposures
as well as the patient encounter form. After the examination the system will "wait" to record the
results of any laboratory tests which are evaluated using a table of normal values. Finally, the
results can be used to update the medical history file, to alert the patient to any physical prob-
lems, and to inform the command of any conditions that would preclude the person from performing
his assigned tasks. A schematic diagram outlining the above procedures is shown in Figure 2.
Multiple Sites

The ease of record retrievability is a key feature of any automatic recordkeeping system.
Automation ensures that individual medical records do not get lost and sre available for reference
during a patient visit. Moreover, the ability to retrieve selected data points from individual
records and to rapidly accumulate information across all records greatly facilitates the compila-
tion, standardization and accuracy of reports required from all Navy dispensaries. Therefore,
once the medical information at the dispensary is automated, that information increases in value
because it is readily retrievable.

Similarly, information increases in value if it can be combined with comparable data from
other facilities. For this reason the capacity to combine data from various facilities is a
planned feature of the proposed occupational health system. A schematic diagram for linking
occupational health data from various sources is shown in Figure 3. In such a system, queries
regarding the management of health care resources would be received at the system support manage-
ment and service node, where it would be determined if the query came from an authorized source
and, if so, who would supply relevant data., Next, the interface/relay node would access the re-
quired data from one or more separate data files and perform any data conversion or transformatiom
necessary to make all the information compatible. Finally, the network control node would man-
age the transmission of the information, being responsible for the routing and for the security

of the data as well as striving to make the information transmission as efficient as possible.
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The capabilities of this system must await the implementation of the prototype and the

determination of the specifications. In the implementation of the prototype system, a PDP
11/23 will be used to capture the medical information, This machine will be placed at a
dispensary serving a Naval industrial facility. For data entry and output there will be
three CRT terminals and one printing terminal, which will be the console terminal. A
second printing terminal will be connected to the PDP 11/23 to provide service to the in-
dustrial hygienists who supply the environmental data. Located at NHRC will be a PDP 11/24
that will perform the communications functions needed. The PDP 11/24 will have a CRT and

a printing terminal and will emulate the systems support management operations and the
interface support functions, as well as the network communications of the final occupational
health information system. In the second phase of the prototype implementation, a second
dispensary will be served. At that time the PDP 11/24 will be moved to the new facility

and a larger machine will be used to perform the various communications functions at NHRC.

Conclusions

As noted above, the data set will gain in value when the contents can be readily re-
trieved, compared, and combined with other data. However, before data from different
sources can be drawn together, it is necessary to promote user involvement so that complete
and accurate information can be obtained. Typically in a system in which data is gathered,
aggregated, and sent upward for the sole purpose of generating summary reports for higher
levels of management, there is little motivation to supply accurate information because of
the lack of feedback. But in a system that is composed of several subsystems which serve
the separate parties supplying the data, the motivation is high to supply quality data be-
cause the contributors are also the consumers of the information. Once accurate data is
obtained, the capacity to access many data files containing a wide variety of information,
and to transmit the Eesult to higher management levels, adds extra value to the local efforts.
Therefore, it is believed that the proposed system for occupational health has the potential
for meeting the requirements of the occupational health program and for obtaining the great-

est return on the information available.
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